Aging is a heterogeneous process. Most newly diagnosed cancers occur in older adults, and it is important to understand a patient's underlying health status when making treatment decisions. A geriatric assessment provides a detailed evaluation of medical, psychosocial, and functional problems in older patients with cancer. Specifically, it can identify areas of vulnerability, predict survival and toxicity, assist in clinical treatment decisions, and guide interventions in routine oncology practice; however, the uptake is hampered by limitations in both time and resources, as well as by a lack of expert interpretation. In this review, we describe the utility of geriatric assessment by using an illustrative case and provide a practical approach to geriatric assessment in oncology. CASE J.K. is a 73-year-old man who presented to his primary care physician complaining of bright red blood per rectum. He has a medical history of coronary artery disease, hypertension, hyperlipidemia, and cerebrovascular disease. He is on aspirin, lisinopril, metoprolol, and atorvastatin. A subsequent colonoscopy revealed a 3-cm mass in his descending colon. Biopsy of the mass showed invasive adenocarcinoma. He underwent computed tomography scans of the chest, abdomen, and pelvis, which showed no evidence of metastases. A laparoscopic colectomy was performed, and his cancer was staged as T2N2 (stage III) and microsatellite stable. He is referred to you to discuss adjuvant chemotherapy.
INTRODUCTION
Older adults are the fastest-growing segment of the population. According to the International Aging Reports, adults age 65 years or older comprised 8.5% of the total population in 2015, but this is projected to increase to 12% in 2030 and to 16.7% in 2050. 1 More than 60% of patients who are newly diagnosed with cancer are age 65 years or older, which makes this the most common population seen in an oncology practice. 2 Older adults are heterogeneous and have varying degrees of comorbidities, functional impairments, geriatric syndromes, and social support systems. Because older adults are not well represented in clinical trials and those who are included are often a selection of fit older adults, it can be challenging for oncologists to apply evidence-based medicine to this population. This can lead to undertreatment and overtreatment and impact patient morbidity and mortality.
Geriatric assessment has been advocated as a way to provide detailed evaluation of the health status of an older adult. Although recommended by the National Comprehensive Cancer Network and the International Society of Geriatric Oncology (SIOG), geriatric assessment is not routinely implemented in oncology practice as it is perceived to be time and resource consuming. 3, 4 Although the time commitment and burden on patients and caregivers are concerns, recently developed cancer-specific geriatric assessment tools can gather a wealth of information in a relatively short amount of time. 5, 6 In this work, we briefly describe the utility of geriatric assessment in the care of older adults with cancer and provide a practical approach to geriatric assessment in oncology.
WHAT IS A GERIATRIC ASSESSMENT?
A geriatric assessment is a multidisciplinary diagnostic process that can detect medical, psychosocial, and functional problems that are not identified by routine evaluation. This can subsequently guide the management of identified problems. It was initially developed and has been validated in the general geriatric population for detecting vulnerability and aging-related issues that are associated with mortality. 7 These geriatric assessment tools were subsequently simplified and transferred to oncology clinics for the assessment of older patients with cancer. [8] [9] [10] As shown in Table 1 , a geriatric assessment includes an assessment of several domains, including functional status, psychological health, polypharmacy, comorbidity, nutrition, social support, and cognition. There are several well-validated tools available to assess these domains. Most of the instruments can be self-administered. The choice of specific geriatric assessment tools in clinical practice should be tailored to the local health structures and resources. If geriatric specialists are available, geriatric assessment tools that are familiar to and used by them should be considered. Although not part of a geriatric assessment, patient and caregiver goals, as well as end-of-life preferences, should also be discussed before the implementation of a treatment plan.
WHY PERFORM A GERIATRIC ASSESSMENT?
Geriatric assessment should be performed in older patients with cancer for multiple reasons. 35 First, it has been shown that geriatric assessment can identify areas of vulnerability that may otherwise be missed in routine oncology visits. For example, in patients with an Eastern Cooperative Oncology Group performance status score of , 2, 38% required assistance in instrumental activities of daily living, such as taking medications, transportation, using the telephone, or managing finances. 36 In addition, a recent study has shown that, in 51.2% of patients, a geriatric assessment can identify abnormalities that are not otherwise detected during regular consultation, including poor physical functioning (40.1%), poor nutritional status (37.6%), falls (30.5%), depression (27.2%), and cognitive impairment (19.0%). 35 These impairment were independently associated with worse outcomes in patients with cancer. [38] [39] [40] [41] [42] Second, geriatric assessment can predict survival and adverse events of treatment to assist clinical decision making. Treatment decisions in older patients with cancer can be challenging, as other comorbid conditions may limit life expectancy and the ability to tolerate oncologic treatment. A geriatric assessment can assist this process, as it can predict the risk of dying from causes other than cancer, and it can predict treatment toxicity. A systematic review of 51 studies that assessed the predictive value of geriatric assessment on survival concluded that several geriatric assessment domains, including performance status, geriatric depression scale, and nutritionalstatus,wereindependentpredictorsofmortality. 35, [43] [44] [45] [46] A geriatric assessment can also predict early death-6 and 12 month overall survival-in older patients. 44, 45 Several tools that use data from a geriatric assessment, such as the Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH) and the Cancer and Aging Research Group (CARG) chemotherapy toxicity calculator, have been developed to assist in the prediction of chemotherapy toxicity. The Pre-Operative Assessment of Cancer in the Elderly study also demonstrated that 30-day postoperative morbidity could be predicted by the number of impaired domains that were detected on a geriatric assessment. 47 In hematologic malignancies, functional impairment identified on geriatric assessment was associated with hospitalizations. 48 Furthermore, it has been shown that a geriatric assessment can change treatment decisions for 5% to 50% of older patients. 49, 50 In these studies, 2% to 28% of patients had changed to more intensive treatment, whereas 17% to 37% had changed to less intensive treatment. 10, [50] [51] [52] [53] Third, geriatric assessment identifies areas where interventions can be performed, such as dietary advice, physical therapy, and social support, which can help patients tolerate and complete prescribed systemic therapy. Kalsi and colleagues 54 compared the outcomes of older patients who underwent chemotherapy and who received interventions on the basis of issues that were identified on a geriatric assessment with those patients who received standard oncology care. High-risk patients were defined on the basis of the presence of active comorbidity, significant quality of life or functional difficulties, and geriatric assessment-detected vulnerabilities. Although the overall toxicity rate was not significantly different, high-risk patients in the geriatric assessment arm were . 7
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WHEN TO PERFORM A GERIATRIC ASSESSMENT
Because biologic age often does not correspond to chronologic age, it is difficult to define the chronologic age above which a geriatric assessment should be done systematically. Several geriatric oncology experts recommend that all patients age 75 years of older should receive a geriatric assessment. 55 International organizations have also recommended that a geriatric assessment be performed in all older patients-those age 70 years or older-or at least in those older patients before the initiation of anticancer therapy. 3, 4 The selection of the age cutoff may also depend on available resources.
GERIATRIC SCREENING TOOLS
Given the time and resource barriers that are associated with geriatric assessment, the use of a geriatric screening tool to identify frail and/or vulnerable patients who are most likely to benefit from a geriatric assessment is appealing. Multiple screening tools have been developed, both in the general geriatric population and the cancer population. Some of them have been specifically tested in the cancer setting. These vary in the domains assessed, the length of the assessment, the time to complete, and test properties. Some of these screening tools, such as the Geriatric 8 (G8) and Senior Adult Oncology Program 2, 56,57 are composed of items that sample several geriatric domains, whereas others, such as the abbreviated Comprehensive Geriatric Assessment, consist of selected questions from validated geriatric tools, such as the Geriatric Depression Screen and Mini-Mental Status Exam. Characteristics of the most widely used and tested screening tools in older adults with cancer are listed in Table 2 . The choice of screening tool depends on the clinical resources that are available at a center, the goals of screening, and familiarity with the tool. Although the updated SIOG recommendations on screening tools suggests that the G8 (shown in Appendix Table  A1 , online only 65 ) has been the best studied with highest sensitivity, the choice of screening tools depends on context, and no tool is recommended over another. 66 For oncologists with limited staff support, a fully self-reported geriatric screening tool, such as the Vulnerable Elderly Survey-13 (VES-13; shown in Appendix Fig A1, online only 67 ), that can be completed in , 10 minutes (median, 4 minutes) may be considered. 58, 68 For a more in-depth review of geriatric screening tools tested in the oncology population, we refer to a recent systematic review by Hamaker and colleagues or to the SIOG guidelines on this topic. 66, 69 The value of utilizing geriatric screening tools if patients who are positive upon screening cannot receive a subsequent geriatric assessment is debated. One feasible option is the use of the self-reported geriatric assessment developed by the Alliance-formerly Cancer and Leukemia Group B-that is primarily self-reported in those patients who screen positive. Geriatric assessment tools can be completed by patients and/or caregivers using paper and pencil or a touchscreen computer in 15 to 20 minutes, and is available online (www.mycarg.org/tools) in English, Spanish, and Chinese 9 (Fig 1) . Other options are to integrate the geriatric assessment within existing local geriatric clinics. A useful feature of the online CARG geriatric assessment Fried frailty criteria 63 tool is that, once the patient completes the assessment, a set of recommendations that are tailored toward identified issues can be visualized and printed as a PDF file. These can assist a busy clinician to interpret the results, and to tailor and implement specific interventions for the patients. Even if a geriatric assessment cannot be performed, geriatric screening tools can provide useful information, and abnormal results in these tools have been associated with cancer outcomes. An abnormal G8, VES-13, and Triage Risk Screening Tool have been associated with functional decline and poorer survival. 60, 61, 70 The Groningen Frailty Index has also been associated with worse survival. 46,71 Thus, it may not be unreasonable to consider performing a geriatric screen even in those centers in which a subsequent full geriatric assessment would not be possible. Geriatric screening tools provide a rough, but objective, view of patients' underlying health status, and responses on individual components of the screening tools may unmask underlying impairment.
OTHER BRIEF MEASURES AND GERIATRIC ASSESSMENT-BASED TOOLS
Aside from the geriatric screening tools described above, several other brief measures are predictive of important outcomes that may influence treatment decisions. The Timed Up and Go (TUG) is a brief assessment of a patient's mobility and balance that can be easily administered using a chair, a stopwatch, and a 3-m walkway. The tester asks the patient to stand, walk 3 m, turn around, walk back, and sit. 19 No specific training is needed to perform this test. A good example of how to perform a TUG can be found in a free online video produced by the Centers for Disease Control and Prevention. 72 A TUG of . 13 seconds is associated with increased risk of falls in community-dwelling adults. 73 In patients with cancer, a TUG of . 20 seconds has been associated with shorter survival and three times higher odds of major postoperative complications. 45, 74 An abnormal score ($ 5) on the Geriatric Depression Scale-15, which is a self-reported 15-item measure, is also predictive of an increased risk of functional decline. 75 Two geriatric assessment-based tools, the CARG chemotherapy toxicity calculator (shown in Appendix Table A2 , online only 76 ) and the CRASH score, 76 can also be used by health care providers to understand the patient's toxicity risk and guide shared decision-making when starting a new line of treatment in an older patient. 78, 79 These two calculators, which can be freely accessed online, use patient, tumor, and geriatric assessment information to predict the probability of experiencing grade $ 3 toxicities. The CARG tool, for instance, uses data that had been already obtained during a regular clinical encounter-age, tumor type, planned chemotherapy, weight, height, creatinine, and hemoglobin-and adds five additional questions regarding falls, social support, the ability to take medications, hearing impairment, and physical performance. 80 Both CRASH and CARG scores have been shown to be superior to other tools that are commonly used to predict toxicity in oncology practice, such as the Karnofsky performance status. 36, 77, 80 Figure 1 contains a list of selected free online resources that can be used in everyday clinical practice to assess older adults with cancer.
Although many models for the delivery of geriatric oncology care have been developed, one size does not fit all clinical practices or settings 36, 81 ; however, regardless of the available resources, health care providers who care for older patients with cancer should make an effort to foster collaboration with available institutional or external resources, such as geriatricians, social workers, physical and occupational therapists, pharmacists, and nutritionists, and work together to provide care for patients with deficits that were identified using screening tools or geriatric assessments. 55, 82 Fostering these multidisciplinary collaborations may allow for the referral of vulnerable patients to a geriatric medicine provider or geriatric oncologist, which, in turn, could have a positive effect on the outcomes of cancer treatments.
GERIATRIC ASSESSMENT FOR RADIATION AND SURGICAL ONCOLOGY
Although a larger body of work on geriatric assessment exists for older patients who received systemic cancer treatment, a systematicreviewfoundthatcomponentsofthegeriatricassessment, such as functional status, cognition, and depression, were consistently associated with worse postoperative outcomes. 83 Some of these geriatric assessment components-functional status, cognition, depression, nutritional status, medication review, and frailty-are recommended in the checklist for optimal preoperative assessment of older patients who undergo surgery by the American College of Surgeons. 84 Research in radiation oncology is scant, but a prospective study has suggested that impaired score on VES-13 was associated with a higher probability of not completing radiation. 85 Readers are referred to a review on best practices in radiation oncology for older adults with cancer by SIOG. 86 OUR RECOMMENDED APPROACH All oncologists should strive to include some form of geriatric assessment in their everyday clinical practice ( Table 3 ). We believe that it is not only feasible, but necessary to provide older patients with high-quality cancer care. During the last decade, a huge effort has been undertaken to make the geriatric assessment less burdensome and accessible to nongeriatricians, and current cancer-specific geriatric assessment tools are easy to perform, even in busy clinical settings. In cancer centers in which resources are more widely available, a full geriatric assessment should be performed in all older patients with cancer age 70 years and older who are considered for any cancer treatment, as well as younger patients with agerelated health concerns. The exact tools may differ as long as the geriatric assessment includes the following domains: functional status, psychological health, polypharmacy, comorbidities, nutrition, social support, and cognition (Table 1 ). In these high-resource settings, the availability of multidisciplinary teams makes it feasible to implement multicomponent interventions that are aimed at ameliorating or solving identified deficits.
The mean time to completion of a geriatric assessment ranges from 15 to 30 minutes on the basis of published studies. 8, 9, 87 We recommend mailing the self-administered portions of the geriatric assessment to patients before their appointment so they can complete these at home to limit disruptions to clinic workflow and to allow patients to complete the geriatric assessment at their leisure. If they are unable to complete the assessment at home, patients can complete these in the clinic while waiting to be seen by their oncologist. After that, a trained nurse or patient-care technician can perform the objective assessment of cognition and physical function (approximately 5 to 10 minutes). Alternatively, the assessment of cognition and physical function can be incorporated into the physical examination by the oncologist. If a comprehensive geriatric assessment is primarily used to guide supportive care interventions during cancer treatment, it can also be done over multiple clinic visits.
We have also performed the assessment in the infusion center while patients received cancer treatment or supportive care interventions, such as intravenous fluids.
Oncologists who practice in settings with less support should take advantage of several of the tools described in this article and include them in their everyday clinical workflow. Screening tools could be used to identify fit older patients who do not require additional assessments or interventions and highlight domains that may require more attention, as well as those patients whomay be athigh risk of chemotherapytoxicity or early mortality. Many of these can be performed by oncologists and only require several minutes.
We recommend that oncologists consider using either the G8 or VES-13 to screen patients, as these are the two most commonly studied tools ( Table 2, Appendix Table A1 , and Fig  1) . If a nurse practitioner or other staff member is available, the G8 tool can be administered before the oncology consultation. In practices where this is not possible, patients could also complete a self-reported screening tool, such as the VES-13, while waiting to see the oncologist. The next step for patients who screen positive depends on the existing resources at the practice and in the community. If a geriatrician is readily available, patients who screen positive for a full geriatric assessment should be referred to a geriatrician for comanagement of the patient Table 3 . Proposed Approaches for the Implementation of Geriatric Assessment and/or Geriatric Screening Tools in a Routine Oncology Setting
Proposed Approach
Geriatric assessment in all patients age 70 years and older are considered for any cancer treatment and younger patients with age-related health concerns in high-resource settings Self-administered portion* Functional evaluation-for example, ADL and IADL Depression-for example, GDS-5 Medications are generally evaluated at clinic visits; for older individuals, greater emphasis is needed to minimize potential drug-drug interactions and deprescribe unnecessary medications Comorbidity is often assessed at clinic visits, but oncologists may consider using a validated comorbidity index to quantify comorbidity Nutritional evaluation-for example, weight loss and MNA Social support; living situation and need for additional home support for older individuals-a social worker or other allied health care professional will often inquire about these circumstances Health care professional portion † Cognitive screening-for example, Mini-Cog or MMSE Physical performance-for example, TUG Chemotherapy toxicity risk calculation-for example, CARG or CRASH toxicity scores
Geriatric screening tool (one of the following) if at risk, followed by geriatric assessment described above-this may spare the efforts of full geriatric assessment in 20%-40% of patients Low-resource setting or if time is limited (one or more of the following):
One of the geriatric screening tools described above and chemotherapy toxicity risk calculation-for example, CARG or CRASH toxicity scores Referral to geriatrician if screened positive for impairment on geriatric screening tools If a geriatrician is not available, consider other tests on the basis of clinical impression and health areas at risk-for example, as indicated by screening tool; may consider ADL, IADL, and Mini-Cog in addition to the geriatric screening tool during treatment. If a geriatrician is not available, patients could undergo TUG and the online CARG self-reported geriatric assessment, which will provide the oncologist with a set of recommendations that could be discussed with the patient and implemented using resources available in the community, such as physical therapists, social workers, nutritionists, or pharmacists. If the online CARG selfreported geriatric assessment is not possible, an assessment of activity of daily living, instrumental activity of daily living, and cognition-using mini-Cog-should at least be considered. 17, 18, 28 Finally, oncologists should use geriatric assessment-based calculators-CARG or CRASH score-to determine chemotherapy toxicity risks in all older adults with cancer. Although treatment modifications on the basis of these tools have not been shown to improve outcomes, the information can be helpful when discussing the risks and benefits of treatment, ultimately promoting shared decision-making. In addition, these tools could help clinicians identify high-risk patients who may require closer monitoring or follow-up, thus allowing for a more efficient use of available resources.
BACK TO THE CASE
In our 73-year-old patient, a G8 screening tool was performed, and he scored a 10 out of a total score of 17; therefore, he was sent to a geriatrician for a full geriatric assessment. He is independent with all activities of daily living, but does require assistance with shopping. He had two falls and has lost approximately 5 lbs in the preceding 6 months of his diagnosis. He screened negative for cognitive impairment (a score of 26 of 30 on Montreal Cognitive Assessment), but screened positive for depression (a score of seven out of 15 on the Geriatric Depression Scale-15). He reported good hearing and vision. He lives with his spouse at home. As a result of impairment in his functional status, he was referred to a physical therapist and was advised to exercise more frequently and consistently. For his weight loss, he was referred to a nutritionist for dietary advice. For his depression, mirtazapine was administered and he was also referred to a psychiatrist. The benefit of adjuvant chemotherapy was discussed, and the patient was told that his 5-year overall survival may improve by 7% on the basis of a pooled analysis of seven randomized trials in older adults with colon cancer. 88 His CARG toxicity score translated to an 82% probability of grade 3 to 5 toxicities with single-agent standard dose chemotherapy (Appendix Fig A2, online only) ; this risk may be somewhat lower for fluorouracil, specifically-the score only takes into account single chemotherapy versus combination chemotherapy-but is likely to be substantial. The information was discussed with the patient and his family, and he ultimately decided not to undergo chemotherapy given the high risk of toxicities. He understood that the risk of colon cancer recurrence is higher and was willing to accept this possibility.
FUTURE DIRECTIONS AND CONCLUSION
In summary, understanding the health status of an older adult is just as important as understanding the underlying tumor biology. A geriatric assessment can identify areas of vulnerability, predict survival and toxicity, assist in clinical treatment decisions, and guide interventions in routine oncology practice. Ideally, all older patients who are being considered for cancer treatments should receive a geriatric assessment as part of their evaluation; however, in settings of limited time and resources, a geriatric screening tool could be used. Active research is ongoing to assess if geriatric assessment-guided interventions improve outcomes in older adults with cancer (ClinicalTrials.gov identifiers: NCT01915056 and NCT02107443). To disseminate the use of a geriatric assessment and the various available screening tools, education of oncologists and geriatricians on tools that are validated, efficient, and predictive of outcomes is needed. Finally, collaboration among oncologists, primary care physicians/geriatricians, nurses, social workers, physical therapists, occupational therapists, nutritionists, and pharmacists is crucial to increase the utilization of geriatric assessment and geriatric assessment-directed interventions. Has food intake declined over the past 3 months as a result of loss of appetite, digestive problems, and difficulties with chewing or swallowing? 0 5 Severe decrease in food intake 1 5 Moderate decrease in food intake 
